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Abstract 

The present invention provides a fine-tuning device and method for tuning television data 
so that even in abnormal situations, such as when receiving a detuned broadcasting signal or 
broadcasting signal in strong or weak electric fields, the tuning data can be finely tuned quickly 
via a manual system and an automatic system without a flickering picture. 



The device of the present invention includes a memory unit for storing the AFT 
information of the detuning frequency on the basis of center frequency and a microcomputer, 
which can calculate the tuning data from the center frequency of a selected channel and the read 
AFT information after appropriate AFT information is read out. This device may also have fine- 
tuning up/down keys. 
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Key: 1 0 Microcomputer 

1 1 Remote control receiving unit 

12 Keypad 

13 Tuning unit 

14 Intermediate frequency signal processing unit 

1 5 Image processing unit 

15 [sic] AFT information storage unit 

1 7 Fine-tuning up/down keys 

1 8 OSD character generator 

19 Synthesizer 



Claims 

1 . A fine-tuning device for tuning television data characterized by the following 
structure: 

a microcomputer that provides the tuning data for controlling the tuning of the 
broadcasting signals of a selected channel; 

a tuner that tunes the broadcasting signals of the selected channel from the broadcasting 
signals received by an antenna on the basis of aforementioned tuning data provided by the 
aforementioned microcomputer; 

an intermediate frequency signal processor that performs intermediate frequency 
processing of the broadcasting signals of the channel selected and output from the 
aforementioned tuner to detect the synchronizing signal and automatic fine-tuning (AFT) signal 
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from the aforementioned broadcasting signals and supplies them to the intermediate frequency 
signal processor of the aforementioned microcomputer; 

an AFT information storage mechanism for storing the AFT information of the detuning 
frequency of the broadcasting signals of each received channel according to the control of the 
aforementioned microcomputer; and 

fine-tuning up/down keys that have data connection with the aforementioned 
microcomputer and are used manually to increase/decrease the aforementioned tuning data 
supplied to the aforementioned tuner from the aforementioned microcomputer; wherein, when 
the aforementioned microcomputer changes channels, it calculates tuning data from the center 
frequency data of the selected channel and the aforementioned AFT information data stored in 
aforementioned AFT information storage mechanism and increases/decreases the 
aforementioned tuning data depending on the input of the aforementioned fine-tuning up/down 
keys, and finally outputs the tuning data. 

2. The fine-tuning device for tuning television data described in Claim 1 characterized by 
the fact that the aforementioned AFT information storage mechanism has the following structure: 

a serial/parallel shift register that converts the aforementioned address signal and AFT 
information signal output in series from the aforementioned microcomputer into parallel output; 

a register that stores the aforementioned AFT information signal at the address designated 
according to the address signal output from the aforementioned serial/parallel shift register 
according to the write enable signal output from the aforementioned microcomputer and outputs 
the stored AFT information signal according to a read enable signal; and 

a buffer register that temporarily stores the aforementioned AFT information signal 
output from the aforementioned register and then sends it to the aforementioned microcomputer. 

3. The fine-tuning device for tuning television data described in Claim 1 characterized by 
the fact that the aforementioned AFT information signal comprises 8 bits, of which the 7 th bit 
uses the logic state to indicate the automatic or manual storage mode, the 6 th bit uses the logic 
state to indicate detuning in the negative (-) direction or the positive (+) from the center 
frequency, and the 0 th - 5 th bits are the fine-tuning data of the frequency value of detuning from 
the center frequency. 

4. A fine-tuning method for the tuning number of the television [sic] characterized by the 
following steps: 

1) when switching channels, the AFT information corresponding to the selected channel 
is read out to determine the automatic/manual storage mode; 

2) if the storage mode is found to be the manual storage mode in the first step, the center 
frequency of the channel selected and the read AFT information are used to calculate and output 
the tuning data; 



3) if the storage mode is found to be the automatic storage mode in the first step, the 
center frequency of the channel selected and the read AFT information are used to calculate and 
output the tuning data to evaluate the electrical level of the AFT signal; 

4) if it is found in the third step that the electrical level of the AFT signal is not in the 
prescribed range, the tuning data can be changed to start a search operation, and the AFT 
information of the tuning number output when the electrical level falls within the prescribed 
range is stored for use for the next tuning cycle. 

5. The fine-tuning method for the tuning number of the television described in Claim 4 
characterized by the fact that in the aforementioned second and third steps, the selected channel 
appears on an OSD [on-screen display], and the color of the OSD display characters is set 
differently depending on the automatic storage mode and the manual storage mode. 

6. A fine-tuning method for the tuning number of the television characterized by the fact 
that the fine-tuning method that uses fine-tuning up/down keys and channel setting keys to 
manually tune the tuning data of a television includes the following four steps: 

1) when the aforementioned fine-tuning up/down keys are input, the current storage mode 
is determined; 

2) if the storage mode is found to be the automatic storage mode in the first step, it is 
changed to the manual storage mode, and the current fine-tuning data are displayed; 

3) if the storage mode is found to be the manual storage mode in the first step, the 
aforementioned input of the fine-tuning up/down keys is used to increase/decrease the tuning 
data for display; 

4) when the aforementioned setting keys are input in the manual storage mode, the 
currently adjusted fine-tuning data are stored for use in the next tuning cycle. 

7. The fine-tuning method for tuning the number of television described in Claim 6 
characterized by the fact that in the aforementioned first-third steps, the selected channel appears 
on an OSD, and the color of the OSD display characters is set differently depending on the 
automatic storage mode and the manual storage mode to constitute different OSD displays. 

Specifications 

Fine-tuning device and method for tuning television data 

The present invention pertains to a fine-tuning device and method for tuning television 
data. In particular, the present invention pertains to a fine-tuning device and method that that can 
be used by a user to manually and automatically fine-tune the tuning data of each channel when 
tuning detuned broadcasting signals and broadcasting signals in strong or weak electric field in 
order to receive a better picture. 
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Figure 1 shows a conventional fine-tuning device for tuning data. The aforementioned 
conventional device comprises a microcomputer (1) that controls the OSD (on-screen display) 
characters while outputting tuning data and controlling the broadcast signals, a remote control 
receiving unit (2) that receives the signals sent from a remote control unit (not shown in the 
figure) and inputs the signal into said microcomputer (1), a keypad (3) that is operated by the 
user to input operation instructions into microcomputer (1), tuning unit (4) that tunes and outputs 
the broadcast signals of a channel caused by the tuning data output from said microcomputer (1) 
among the signals received by an antenna (ANTI), intermediate frequency signal processing unit 
(5) that inputs the synchronizing signal of the broadcasting signals and AFT (automatic fine- 
tuning) signal into said microcomputer (1) while performing intermediate frequency processing 
of the signals output from said tuning unit (4), an image processing unit (6) that processes the 
image signals output from said intermediate frequency signal processing unit (5), an OSD 
character generator (7) that is controlled by said microcomputer (1) to generate OSD character 
signals, and synthesizer (8) that synthesizes the signals output from image processing unit (6) 
and OSD character generator (7) and then inputs the result to color display tube (9). 

In the conventional fine-tuning device for tuning data with the aforementioned 
configuration, if the user operates the remote control to make remote control receiving unit (2) 
output a channel selection instruction or operates keypad (3) to make keypad (3) output a 
channel selection instruction, microcomputer (1) outputs the tuning data of the channel 
determined by the channel selection instruction to tuning unit (4). Tuning unit (4) tunes the 
broadcasting signals of the channel according to the tuning data of the broadcasting signals 
received by the antenna (ANTI) and then outputs tuned broadcasting signals. Intermediate 
frequency signal processing unit (5) performs intermediate frequency processing of the signals 
output from tuning unit (4) and then outputs the result. Also, in the meantime, when intermediate 
frequency signal processing unit (5) detects the synchronizing signal among the signals output 
from tuning unit (4) and inputs it into microcomputer (1), it also inputs the AFT signals detected 
according to the tuning state into microcomputer (1). 

Microcomputer (1) determines whether the broadcasting signals of the channel selected 
by the user have been tuned according to the synchronizing signal input from intermediate 
frequency signal processing unit (5). 

In other words, after the synchronizing signal is input, it is determined whether the 
broadcasting signal in the AFT signal has been tuned correctly. If the electrical level of the AFT 
signal is inconsistent with the set electrical level, an automatic fine-tuning operation is conducted 
while the tuning data output to tuning unit (4) are changed. 

In this case, the AFT signal output from intermediate frequency signal processing unit (5) 
varies along with the tuning state of the broadcast signal. A certain electrical level range is set for 
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the output signal with the intermediate electrical level of the AFT signal used as center. If the 
electrical level of the AFT signal input from intermediate frequency signal processing unit (5) is 
in the aforementioned set range, it means that the broadcasting signal has been tuned correctly. If 
the broadcasting signal is out of the set range, it means that the broadcasting signal has not been 
tuned correctly. Also, as shown in Figure 2, microcomputer (1) divides a frequency band of 
broadcasting signal, such as the frequency band of 6 MHz, into a first search area of f 0 ± 1 MHz, 
a second search area of (f 0 - L5) ± 1 MHz, and a third search area of (f 0 + 1.5) ± 1 MHz with 
reference to center frequency f Q and searches the broadcasting signal. In other words, during the 
initial channel tuning, the microcomputer outputs the PLL (phase-locked loop) data of the tuning 
data of f 0 . If the electrical level of the AFT signal input according to the tuning data of f 0 is not in 
a prescribed set range, the microcomputer will output the tuning data in the first search area and 
starts a search operation. If the electrical level of the AFT signal is still unable to fall within the 
set range after the search operation in the first search area is completed, the search operation in 
the second and third search area will be conducted sequentially. If the electrical level of the AFT 
signal is once again unable to satisfy the set range after the search operation in the third search 
area is completed, it means that there is no channel corresponding to this broadcasting signal, 
and the automatic fine-tuning operation will be ended after the tuning data of f 0 are output. 

If an image signal is output from intermediate frequency signal processing unit (5) after 
the broadcasting signal of the channel selected in this way is tuned, the output image signal will 
be sent out to synthesizer (8) after it is subjected to image processing conducted by image 
processing unit (6). On the other hand, an OSD character signal is generated by OSD character 
generator (7) under the control of microcomputer (1), the generated OSD character signal is 
output to synthesizer (8), where it is synthesized with the image signal sent from image 
processing unit (6). Then, the synthesized signal is output to color display tube (9). As a result, 
an image signal is generated for the color display tube, which displays the OSD characters in the 
meantime. 

In the aforementioned conventional fine-tuning, however, since fine-tuning is usually 
initiated from the first search area and then to the second and third search areas, if the 
broadcasting signal occurs in the first search area, the picture will not flicker, and correct tuning 
can be conducted directly. However, if there is a broadcasting signal in the second or third search 
area, flickering of the picture will occur during the transition period from the first search area to 
the second and third search areas. Also, even if the broadcasting signal is detected during the 
search, since the set range of the electrical level of the AFT signal is associated with the detuning 
state, the broadcast signal cannot be tuned correctly. As a result, the picture quality is poor, 
which makes the viewer uncomfortable. 
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One purpose of the present invention is to solve the aforementioned problem by 
providing a fine-tuning device and method for tuning television data, which can correctly tune 
the broadcasting signal with a detuning frequency of each selected channel. 

Another purpose of the present invention is to provide a fine-tuning device and method 
for tuning television data so that the detuning frequency can be calculated and stored after a 
search of broadcasting signal in a certain stage when the broadcasting signal of the selected 
channel has not been tuned correctly. In this way, when the second tuning is performed for the 
broadcasting signal of the current channel, since the stored data are used, flickering of the picture 
can be avoided during tuning while tuning of the broadcasting signal can be done more quickly. 

Still another purpose of the present invention is to provide a fine-tuning device and 
method for tuning television data, which use fine-tuning up/down keys to manually 
increase/decrease the tuning data to tune the broadcasting signal. When the increased/decreased 
tuned data are stored for use during the next tuning cycle, since the data generated in this way are 
used, the broadcasting signal can be tuned correctly even if the set range for the electrical level 
of the AFT signal is detuned. 

In order to realize the aforementioned purpose, the present invention provides a type of 
fine-tuning device for tuning television data characterized by the following structure: 

a microcomputer that provides the tuning data for controlling tuning of the broadcasting 
signals of a selected channel; 

a tuner that tunes the broadcasting signals of the selected channel from the broadcasting 
signals received by an antenna on the basis of aforementioned tuning data provided by the 
aforementioned microcomputer; 

an intermediate frequency signal processor that performs intermediate frequency 
processing of the broadcasting signals of the channel selected and output from the 
aforementioned tuner to detect the synchronizing signal and automatic fine-tuning (AFT) signal 
from the aforementioned broadcasting signals and supplies them to the intermediate frequency 
signal processor of the aforementioned microcomputer; 

an AFT information storage mechanism for storing the AFT information of the detuning 
frequency of the broadcasting signals of each received channel according to the control of the 
aforementioned microcomputer; and 

fine-tuning up/down keys that have data connection with the aforementioned 
microcomputer and are used manually to increase/decrease the aforementioned tuning data 
supplied to the aforementioned tuner from the aforementioned microcomputer; wherein, 

when the aforementioned microcomputer changes channels, it calculates tuning data from 
the center frequency data of the selected channel and the aforementioned AFT information data 
stored in aforementioned AFT information storage mechanism and increases/decreases the 
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aforementioned tuning data depending on the input of the aforementioned fine-tuning up/down 
keys, and finally outputs the tuning data. 

The present invention also provides a fine-tuning method for tuning number of television 
characterized by the following steps: 

1) when switching channels, the AFT information corresponding to the selected channel 
is read out to determine the automatic/manual storage mode; 

2) if the storage mode is found to be the manual storage mode in the first step, the center 
frequency of the channel selected and the read AFT information are used to calculate and output 
the tuning data; 

3) if the storage mode is found to be the automatic storage mode in the first step, the 
center frequency of the channel selected and the read AFT information are used to calculate and 
output the tuning data to evaluate the electrical level of the AFT signal; 

4) if it is found in the third step that the electrical level of the AFT signal is not in the 
prescribed range, the tuning data can be changed to start a search operation, and the AFT 
information of the tuning number output when the electrical level falls within the prescribed 
range is stored for use for the next tuning cycle. 

In the present invention, when the microcomputer changes channels, it will read the AFT 
information data corresponding to the selected channel from the AFT information storage 
mechanism, calculate the tuning data from the AFT information data and the center frequency 
data of the selected channel, and output the tuning data to the tuner. 

At that time, the electrical level of the AFT signal output from the tuner is detected. If the 
electrical level of the AFT signal is not within a preset range, the tuning data will be changed, 
and a search operation will be initiated. If the electrical level of the AFT signal is within the 
preset range, the AFT information of the currently output tuning data is stored for use in the next 
tuning cycle. 

In the following, an application example of the present invention will be explained in 
detail with reference to the attached figures. Figures 1 and 2 were referred to in the explanation 
above pertaining to the prior art. 

Figure 1 is a block diagram illustrating the configuration of a conventional fine-tuning 
device for tuning data. 

Figure 2 is a diagram illustrating the tuning data area output from the microcomputer 
shown in Figure 1. 

Figure 3 is a block diagram illustrating the configuration of the fine-tuning device of the 
present invention. 

Figure 4 is a block diagram illustrating the internal structure of the AFT information 
storage unit shown in Figure 3. 
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Figure 5 is a table explaining the data contents of the AFT information storage unit 
shown in Figure 3. 

Figure 6 is a flow chart explaining the fine-tuning method for tuning data of the present 
invention. 

Figure 7 is a flow chart explaining the manual fine-tuning method in the fine-tuning 
method of the present invention. 

Figure 8 is a diagram explaining an example of the OSD state on the screen during 
manual fine-tuning of the present invention. 

Figure 9 is a diagram explaining an example of the channel display state on the screen 
during manual fine-tuning of the present invention. 

Figure 3 shows an application example of the fine-tuning device for tuning data disclosed 
in the present invention. As shown in Figure 3, the device of the present invention includes 
microcomputer (10) that outputs the tuning data of the selected channel to control the tuning of 
the broadcast signals and to control the display of OSD characters, remote control receiving unit 
(1 1) and keypad (12) that receive the signals of the operating keys as a result of the operation by 
the user and input the signals into said microcomputer (10), tuner (13) that tunes the signals of 
the channel determined by the tuning data output from microcomputer (1) from the broadcasting 
signals received by an antenna (ANTI I), intermediate frequency signal processing unit (14) that 
performs intermediate-frequency signal processing of the channel signals output from tuner (13) 
and, in the meantime, detects the synchronizing signal and AFT signal from the broadcast signals 
and sends them to microcomputer (10), and image processing unit (15) that processes the image 
signals output from said intermediate frequency signal processing unit (14). 

The device of the present invention also has an AFT information storage unit (16) that 
stores and outputs the AFT information of the detuning frequency with respect to the broadcast 
signal of each received channel under the control of microcomputer (10), fine-tuning up/down 
keys (17) that are used to increase/decrease the tuning data output from microcomputer (10) as a 
result of a search operation, OSD character generator (18) that generates OSD character signals 
under the control of microcomputer (10), and synthesizer (19) that synthesizes the signals output 
from image processing unit (15) and OSD character generator (18) and outputs the result to color 
image display tube (20). 

As shown in Figure 4, said AFT information storage unit (16) is comprised of 
serial/parallel shift register (161) that converts the address signal and AFT information signal 
output in series from microcomputer (10) into parallel signals via a clock signal CLK and then 
outputs the parallel signals, register (162) that adjusts the aforementioned AFT information 
signal according to the input enable signal ME output from microcomputer (10) at the address set 
according to the address signal output from said serial/parallel shift register (161) so that the 



10 



aforementioned stored AFT information signal can be output according to a read enable signal 
RE, and buffer register (163) that temporarily stores the AFT information signal output from said 
register (162) and then outputs it to microcomputer (10). 

In this case, the AFT information signal stored and output by the register (162) of AFT 
information storage unit (16) comprises 8 bits. That is, as shown in Figure 5, the 7 th bit uses the 
binary logic state to indicate manual or automatic storage mode. The 6 th bit uses the binary logic 
state to indicate detuning in the negative or positive direction with respect to the center 
frequency. The 0 ,h -5 ,h bits are the fine-tuning data of the frequency detuned with respect to the 
center frequency. 

The characteristics of the fining tuning device and method of the present invention with 
the aforementioned configuration will be explained in detail with reference to Figures 3-9. 

If a user operates a remote control signal emitter to input channel switching data into 
microcomputer (10) via remote control receiving unit (1 1) or operates keypad (12) to input 
channel switching data into microcomputer (10) via keypad (12), said microcomputer (10), as 
shown in Figure 6, will evaluate the input channel switching data and read the AFT information 
of the corresponding channel from AFT information storage unit (16). 

That is, if the address signal of the corresponding channel and clock signal CRL are 
output together to serial/parallel shift register (161) via the output terminal DO of microcomputer 
(10), serial/parallel shift register (161) will shift the address signal according to clock signal 
CRL. Once the shifting of the address signal is completed, microcomputer (10) outputs read 
enable signal RE to enable reading from register (162) and, in the meantime, starts buffer register 
(163). At that time, the AFT information stored at the address corresponding to the address 
signal output in parallel from serial/parallel shift register (161) is output from register (162). The 
output AFT information is input to the input terminal DI of microcomputer (10) via buffer 
register (163). 

Once the AFT information of the channel selected by the user is read as described above, 
microcomputer (10) determines whether the storage mode is the automatic or manual storage 
mode on the basis of 7 th bit of the AFT information. If the storage mode is the manual storage 
mode, the color of the OSD characters generated for manual storage mode is selected, and OSD 
character generator (18) is controlled to output the characters of the selected channel to the 
selected color. The characters selected by said OSD character generator (18) are displayed on 
color image display tube (20) through synthesizer (19). 

Then, microcomputer (10) processes the tuning data. 

That is, the 6 th bit of the AFT information is used to determine whether the frequency is 
detuned in positive (+) direction or negative (-) direction. According to the determined detuning 
direction, the fine-tuning data of the 0 th -5 ,h bits are added or subtracted from the center frequency 
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data of the selected channel to calculate the tuning data. Then, the calculated tuning data are 
output to tuner (13). 

In this way, if the tuning data calculated by microcomputer (10) are input into tuner (13), 
tuner (13) can tune the broadcasting signal according to the tuning data and then output the tuned 
signal. 

The output signal of tuner (13) is subjected to intermediate frequency processing in 
intermediate frequency signal processing unit (14) and is then output as an image signal. Also, 
the synchronizing signal and AFT signal are detected from this image signal and input into 
microcomputer (10) to indicate the end of tuning of the broadcasting signal on the basis of tuning 
data. The image signal output from intermediate frequency signal processing unit (14) is 
subjected to image processing in image processing unit (15). After it is synthesized with the OSD 
character signal in synthesizer (19), the signal is output to color image display tube (20) and 
displayed on screen. 

On the other hand, if the logic state of the 7 ,h bit of the AFT information read by 
microcomputer (10) is "0," which indicates the automatic storage mode, the color of OSD 
characters generated in automatic storage mode will be selected to display the channel. In other 
words, a color different from that for the aforementioned manual storage mode is used to select 
OSD characters. After the OSD character generator is controlled to display the channel on color 
image display tube (20), the tuning data are calculated and sent to tuner (13), which tunes the 
broadcast signal. After tuning is completed, the electrical level of the AFT signal output from 
intermediate frequency signal processing unit (14) is evaluated. 

If the electrical level is not in the AFT state, after the tuning data are changed and output, 
it is determined whether the output tuning data are within the limit frequency range of the 
selected channel. 

If the tuning data are within the limit frequency range, a search operation will be initiated 
to determine whether the AFT state is satisfied. If the AFT state is satisfied, AFT information 
storage unit (16) is controlled to store the current AFT information at the corresponding address 
so that the current channel can be used in the next tuning cycle. 

In other words, the 7 th bit of the AFT information turns to "0," indicating automatic 
storage mode; the 6 ,h bit turns to "0" or "1," with respect to the detuning direction of the center 
frequency of the current channel, according to the tuning data; and the 0 ,h -5* bits form the fine- 
tuning data. Such ATF information and the corresponding address signal are output from the 
output terminal DO of microcomputer (10) and are shifted in serial/parallel shift register (161). 
Once the shift is completed, a write enable signal WE is output to enable writing to register (162) 
so that the AFT information can be stored at the corresponding address. 
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After the AFT information (data) is stored as described above, if that channel is again 
selected later, the AFT information stored at the corresponding address of the register shown in 
Figure 4 will be read out. Since there is no need to perform a step-wise search in the first, 
second, and third search areas as in the conventional technology, the tuning data can be 
determined immediately according to the read data, as in step A shown in Figure 6. The picture 
flickering problem of the conventional technology caused by the difference in signals and search 
areas can be avoided. 

On the other hand, if the user presses fine-tuning up/down keys (17) to increase/decrease 
the fine-tuning data as shown in Figure 7 when the broadcasting signal of the channel selected as 
described above is being tuned, a display will appear on screen as shown in Figure 8. If the fine- 
tuning up/down keys are not in the input state, the input state of the setting key should be 
evaluated. If there is input from the setting key, it is determined whether the fine-tuning data are 
in the state shown in Figure 8, and the adjusted fine-tuning data of the displayed state are stored. 
The channel is displayed in the color of the OSD characters generated for the manual storage 
mode as shown in Figure 9. If the input is neither from the setting key nor in the display state of 
the fine-tuning data, it means that the input is from other external keys, and the operation is 
immediately terminated. 

As explained above, according to the present invention, the AFT information of each 
channel is stored. During channel selection, the tuning data are output on the basis of 
aforementioned stored AFT information of the corresponding channel. When the broadcasting 
signal is being tuned, even if the frequency of the broadcasting signal is detuned, there is no 
flickering of the picture, and the broadcasting signal can be quickly tuned. 

In addition, the tuning data can be changed by the viewer. Consequently, even if the set 
area for the electrical level of the AFT signal is detuned or tuning is performed to a broadcasting 
signal in a strong or weak electric field, the broadcasting signal can still be tuned correctly. 



Figure 1 

Key: 1 Microcomputer 

2 Remote control receiving unit 

3 Keypad 

4 Tuner 

5 Intermediate frequency signal processing unit 

6 Image processing unit 

7 OSD character generator 

8 Synthesizer 

© 

I I 1 1 I 



*-*t*B 



WZZZZZZM V7&77777m I 

10-3 t0-2 KH.5 10*1 fO 10*1 fO-1.5 fO*2 f0- 



fO 10*1 f0*i5 fO*2 
6MHz — 



&*(MHz) 



Figure 2 



Key: 1 
2 
3 
4 



Second search area 
First search area 
Third search area 
Frequency 



11 

L 



12 



17 



13 



-10 



18 

1 



AFT-ff ^ 



.15 



15 



19 



Figure 3 



Key: 10 


Microcomputer 


11 


Remote control receiving unit 


12 


Keypad 


13 


Tuning unit 


14 


Intermediate frequency signal processing unit 


15 


Image processing unit 


15 [sic] 


AFT information storage unit 


17 


Fine-tuning up/down keys 


18 


OSD character generator 


19 


Synthesizer 



15 



10 



DO 
CLK 



WE 



RE 



01 



.0. 



'^8 



T 
161 



m 



r 162 























J 


J 




) 



.163 



T 

16 



Key: 1 Address (8) bit 

2 AFT information (8) bit 

10 Microcomputer 

162 Storage unit 



Figure 4 











0 




1 






0 




1 




*04i 


I 





0 



Figure 5 



16 



1 


Bit 


2 


7* bit 


3 


6* bit 


4 


Orbits 


5 


Logic state 


6 


Function 


7 


Automatic storage mode 


8 


Manual storage mode 


9 


Detuning in (-) direction 


10 


Detuning in (+) direction 


11 


Fine-tuning data of the detuned frequency 



17 





I 



(Ol OS/Jit^ 




I 





Figure 6 



Key: 1 Start 

2 Is the channel switching data ok? 

3 No 



18 



4 


Yes 


5 


Another switching operation 


6 


Read the information of the corresponding channel 


7 


Evaluate storage mode 


8 


Automatic storage mode 


9 


Manual storage mode 


10 


Select the color of the OSD characters generated for the manual storage mode to 




display the channel 


11 


Select the color of the OSD characters generated for the automatic storage mode 




to display the channel 


12 


Tuning data = Center frequency of the selected channel + fine-tuning data 


13 


Tuning data = Center frequency of the selected channel ± fine-tuning data 


14 


Judgment of the AFT state 


15 


Does not meet requirements 


16 


Meets requirements 


17 


Store the current AFT information at the corresponding address of the AFT 




information storage unit 
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Output with variable tuning data 
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Is it within the limit range? 
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Yes 
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End 
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Key: 1 Start 

2 Are fine-tuning up/down keys ok? 

3 No 

4 Yes 

5 Increase/decrease fine-tuning data 

6 Display of the fine-tuning data 

7 Figure 8 

8 End 

9 Is there input from the setting key? 

10 Is it the displayed fine-tuning data? 

1 1 Store the adjusted fine-tuning data 

12 Figure 9 

13 Display the channel using the OSD characters and color generated for the manual 
storage mode 
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